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PURPOSE

• WOULDN’T IT BE GREAT…..

• GIS TOOL

• ACCESSIBLE TO STAFF AND DEVELOPERS

• PROVIDE STORM BPM

“…This proposal would hire a GIS
consultant with database experience to
work cooperatively with City staff to
implement the database structure, input
stormwater prescriptions, and produce a
user interface and report-creation menu.
The end product will be a tool useful to
city stormwater, engineering, and planning
staff for prescribing site specific
recommended stormwater strategies for
development and re-development based
on physical location in the City.”



TWO DELIVERABLES

• GEOSPATIAL TOOL 

• [PYTHON SCRIPTS]

• [MODEL] 

• [GDB]

• STORM BMP CRITERIA MAPS (HARD COPY)

Ken Clarke



HERRERA TO THE RESCUE

• HERRERA WINS BID

• WORK WITH JENNIFER SCHMIDT

• DEVELOP AN IDEA OF WHAT TOOL WILL DO

• LIMITED RESOURCES – NO ARCSERVER



GEOSPATIAL TOOL PROJECT

• WHAT DATA DOES IT NEED 

• WHAT REPORT IS RETURNED

• HOW WILL IT BE DEPLOYED

Ken Clarke



WHAT DATA?



THE HARD WORK

• THAT’S GREAT! NOW WE HAVE TO…

• VET DATA

• CLEAN DATA 

• MASSAGE DATA

• DISCARD DATA 

• SAY “HECK WITH IT, DATA IS FINE”

• OH NO! LOOK AT THE DATE!
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STORM BMP CRITERIA

• 11 DIFFERENT STORM BMP CRITERIA TABLES

• AVAILABLE DATA

• MODIFY DATA BASED ON CRITERIA

• CREATE “NOT AVAILABLE” AREAS

Table # BMP Category BMP Reference

1 Infiltrating Bioretention Cell/Swale Volume V, BMP T7.30 (Bioretention 

Cells, Swales, and Planter Boxes )

2 Infiltrating Bioretention Planter Box Volume V, BMP T7.30 (Bioretention 

Cells, Swales, and Planter Boxes )

3 Non-infiltrating Bioretention Volume V, BMP T7.30 (Bioretention 

Cells, Swales, and Planter Boxes )

4 Permeable Pavement

Volume V, BMP T5.15 (Permeable 

Pavements )

5 Ponds and Wetlands
Volume III, Detention Ponds; 

Volume V, BMP T10.10 (Wetponds - 

Basic and Large ), BMP T10.30 

6 Basic Filter Strips

Volume V, BMP T9.40 (Basic Filter 

Strips )

7 Biofiltration Swales

Volume V; BMP T9.10 (Basic 

Biofiltration Swale ), BMP T9.20 

(Wet Biofiltration Swale ), and BMP 

T9.30 (Continuous Inflow 

Biofiltration Swale )

8 Underground Detention and Treatment

Volume III, Detention Tanks and 

Detention Vaults ; Volume V, BMP 

T10.20 (Wetvaults ), BMP T8.20 

(Sand Filter Vault ), and BMP T8.30 

(Linear Sand Filter )

9 Aboveground Sand Filtration

Volume V; BMP T8.10 (Basic Sand 

Filter Basin ), BMP T8.11 (Large 

Sand Filter Basin ), and BMP T8.40 

(Media Filter Drain )

10 Infiltration BMPs

Volume III, Section 3.1.1 and 

Volume V, BMP T5.10A (Downspout 

Full Infiltration ); Volume III, Section 

3.3 (Infiltration Basins and 

Infiltration Trenches ); and Volume 

V, BMP T7.40 (CAVFS )

11 Dispersion BMPs

Volume III, Section 3.1.2 and 

Volume V, BMP T5.10B (Downspout 

Dispersion Systems - Dispersion 

Trenches and Splashblocks ); Volume 

III, Section 3.1.3 and Volume V, 

BMP T5.10C (Peforated Stub-Out 

Connections ); Volume V, BMP T5.11 

(Concentrated Flow Dispersion ); 

Volume V, BMP T5.12 (Sheet Flow 

Dispersion ); and Volume V, BMP 

T5.30 (Full Dispersion )



Table 1.  DRAFT Site Suitability Criteria for Infiltrating Bioretention Cells and Swales.

Category Value Units

≥ 6 in
Volume V, BMP T7.30 (Bioretention Cells, 

Swales, and Planter Boxes , Figure 7.4.1)
From sidewalk [No] Site by site basis

≥ 12 in
Volume V, BMP T7.30 (Bioretention Cells, 

Swales, and Planter Boxes , Figure 7.4.1)
From conc band or gutter [No] Site by site basis

Bottom Width ≥ 1 ft
Volume V, BMP T7.30 (Bioretention Cells, 

Swales, and Planter Boxes, Bioretention 
[No]

Drainage Slope ≤ 8 %
YES -Used LIDAR topography data, general slope calculation rather than 

drainage specific

Saturated Hydraulic Conductivity ≥ 0.30 in/hr [No] Site by site basis

Hydrologic Soil Group A, B, or C NA
Class D soils are saturated and typically not 

feasible for infiltration.
YES - What about A/D soils? Jennifer checking with Rebecca

> 1 ft

Can be > 1 foot if the drainage basin does not 

exceed the following:

 - 5,000 square feet of pollution-generating 

impervious surface

- 10,000 square feet of impervious area

- 3/4 acres of pervious surface

NO  - Site by site basis, do have drainage report links

> 3 ft
A separation down to 3 feet may be considered 

based on results from additional analyses.
See above

Drinking Water Wells or Open 

Water Features
≥ 100 ft

YES - Have DOH Class A & B wells and buffered streams, rivers and 

wetlands

Springs Used for Drinking Water ≥ 200 ft
≥ 100 ft in Volume III, Section 3.3.7 and Volume V, 

Section 4.3.1
[No] Site by site basis

From the Top of Slopes > 20% over 

10' of Vertical Relief
> 50 ft ≥ 15% in Volume V, Section 4.3.1 [No] Site by site basis

Deep Soil Contamination Area > 100 ft [No] Site by site basis

Surface Soil Contamination Area > 10 ft Geospatial tool not map (map recommends site by site basis)

Landslide hazard and erosion 

hazard areas
Not allowed NA

No DNR landslide areas, but some liquefaction risk, Jennifer checking 

with Rebecca

Model Toxics Control Act or Federal 

Superfund Law areas
Not allowed NA

Geospatial tool not map (map recommends site by site basis) Jennifer or 

Abe getting this link???

Small On-site Sewage Disposal 

Drainfield Buffer
> 10 ft [No] Site by site basis

Underground Storage Tank (< 1,100 

gallons) Buffer
> 10 ft [No] Site by site basis

Underground Storage Tank (> 1,100 

gallons) Buffer
> 100 ft Buffered active and inactive USTs

Landfill Buffer (closed or active) > 100 ft Included (only inactive Airport Landfill)

Septic System or Drain Field Buffer ≥ 100 ft [No] Site by site basis

Building Foundation Setback 

(Downslope/Upslope)
≥ 20/ ≥ 100 ft

NO - site by site basis

Native Growth Projection Easement 

(NGPE) Setback
≥ 20 ft

Not all easements mapped, incomplete data, mentioned as partial data 

on map

Groundwater Protection Area Not allowed NA [No] Site by site basis

Infiltration Facility Related Setbacks

Volume III, Section 3.3.7 (Site Suitability )

Water Table Depth

Site Suitability Criteria 1

Stormwater Management Manual for 

Western Washington Reference

GIS Notes - how should data be displayed? By not allowed areas. What 

to do about parameters that are based on site by site? Include text on 

map

Volume III, Section 3.3.7 (Site Suitability ) 

and Volume V, Section 4.3.1 (Setbacks, 

Slopes, and Embankments; Setbacks )

Volume V, BMP T7.30 (Bioretention Cells, 

Swales, and Planter Boxes, Infeasibility 

Criteria )

Volume V, BMP T7.30 (Bioretention Cells, 

Swales, and Planter Boxes, Infeasibility 

Criteria )

Volume V, BMP T7.30 (Bioretention Cells, 

Swales, and Planter Boxes, Infeasibility 

Criteria )

Offset from Sidewalk

General Criteria

Specific Criteria

Notes







GEOSPATIAL TOOL PROJECT

• WHAT DATA DOES IT NEED 

• WHAT REPORT IS RETURNED

• HOW WILL IT BE DEPLOYED

Ken Clarke



THE TOOL WOULD BE EVEN BETTER IF…

USE MODELBUILDER/PYTHON

POPULATE GEODATABASE

Ken Clarke

TOOL SPECIFIC GDB
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STORM BMP POLYGONS
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GEOSPATIAL TOOL PROJECT

• WHAT DATA DOES IT NEED 

• WHAT REPORT IS RETURNED

• HOW WILL IT BE DEPLOYED

Ken Clarke



DEVELOP REPORT

• WHAT MAPS

• WHAT INFO

• RECOMMENDATIONS





TOOL DRAFT – MARCH 2015

• TROUBLESHOOTING

• SINGLE PARCEL

Ken Clarke



GEOSPATIAL TOOL 



CLOSE UP OF TOOL 



GEOSPATIAL TOOL PROJECT

• WHAT DATA DOES IT NEED 

• WHAT REPORT IS RETURNED 

• HOW WILL IT BE DEPLOYED
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NEXT STEPS - DEPLOYMENT

• OBVIOUSLY… GET IT WORKING

• CHANGE TOOL FROM SINGLE PARCEL TO CITY-WIDE

• INSTALL AND TEST

• TRAIN STAFF
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CURRENT BENEFITS

• APPLICATIONS IN OTHER DEPARTMENTS

• AIRPORT AND SEARCHING LEASE LOTS

• USE OF THE ‘NATURAL RESOURCES’ GDB

• ONE STOP SHOPPING 

• MODELBUILDER/PYTHON

Ken Clarke

Ken Clarke



THE END OF THE BEGINNING…


